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What are “Rare” diseases?

 Diseases which are characterized by a low prevalence (<200,000 people) in the
population. They frequently are associated with problems in diagnosis and treatment.
But, having a rare disease is not so rare. Of the roughly 6,800 rare diseases that are

known, about 10% of the US population has some form of rare disease.

e There are more than 5,000 rare disorders that, taken together, affect approximately 20

million Americans.

* Oneinevery 12 individuals in this country has received a diagnosis of a rare disease
(from National Organization for Rare Disorders).

Data Sources for FY14 projects list

 RePORT/RCDC- publicly reported “rare diseases” category
* SCORE- NIDCR coding system, pre-defined disease subset
e 121 overlap, 22 in RCDC alone, 113 in SCORE alone

Consolidated list of 256 unique projects used for the analysis
SCORE coding allowed for additional grants to be included with those from RCDC “rare

disease” category
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Funded research is heavy in basic sciences, with few pre-clinical studies
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In order to understand the landscape of rare diseases affecting the dental, oral, and craniofacial
skeleton, an analysis was conducted of NIDCR’s research grants in FY14. Using manually coded
descriptors of NIDCR’s funded research based on reading the applications abstracts, a broad
categorization was conducted. The aim was to gain an understanding of the current portfolio with
regard to the disease research, and to explore needs, gaps, and opportunities in this area. Using
analytical tools, additional examination of the research outputs, key players, and the impacts of these
outputs are presented. By identifying the hurdles, successes, and state of progress towards clinical
readiness in rare diseases, the NIH will be better poised to leverage resources for funding rare disease
research in the area of dental, oral, and craniofacial science. The ultimate goal is to look at scientific

reas where rare disease research has helped advance knowledge in related, but more comm
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More than half the projects are
related to head and neck cancer
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(Hereditary) Cancer (Syndromes)
Congenital and Genetic (Diseases)
Musculoskeletal (Diseases)
Digestive (Diseases)

Connective tissue (Diseases)
Immune System (Diseases)
Behavioral (and mental disorders)
Nutritional (Diseases)

Endocrine (Diseases)

Lung (Diseases)

(Male) Reproductive (Diseases)

Heart (Diseases)

Kidney and Urinary (Diseases)
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Count in RCDC Concept

B A: Cancer Head & Neck
m B: Clefts, Lip & Palate
C: Craniosynostosis

Amelogenesis/Dentinogenesis
Imperfecta

B D: Craniofacial Multi-system
syndromes

M E: Bone + Ligament
disease/syndromes

B F: Other Diseases & Syndromes

B A: Cancer Head & Neck, B: Clefts,

Lip & Palate
W B: Clefts, Lip & Palate, C:

Craniosynostosis

WAl and DI, B: Clefts, Lip & Palate
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Disease categories from Genetic and Rare Diseases Information Center (GARD)

National Institute of Dental
and Craniofacial Research

Publications
* 559 from Jan 2014 to present

* 85 competing renewals
* 170 ongoing projects
Patents/Inventions/Therapeutics

Additional or continued funding of work

e No records in iEdison and ExPORTER

e iREPORT showed that success stories were =

mostly in basic sciences
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The Hypophosphatasia Story
Asfotase alfa as an enzyme
replacement therapy

HPP
mouse
model
develope

Archiv_es ol_ .
Pediatrics & Adolescent Medicine

1948 — Dr.
Rathbun
describes case
of
“Hypophosph
atasia” (HPP)

Summary

* Funded research is heavy in basic sciences, with few pre-clinical studies.
 There are no clinical trials in NIDCR portfolio.

Late 1990’s
— NIDCR
funds work
on
pathogenesi
s of HPP (Dr.
Millan)
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Major themes from
research publications
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Publications resulting from FY14 list of grants from 2014-July 2015
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Funded investigators
collaborate on rare disease
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approve
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Enzyme Replacement Therapy (ERT)
prevents Skeletal and Dental Defects

. I 2013 - FDA
2010 — Phase Il grants

Clinical Trials Breakthrough
completed Therapy
2008 — Bone- designation for
targeted Asfotase alfa
nature,, .
Enobia ALKP (ENB- medicine
Pharma 0040) Nat Med 2014 reports
& Dr. awarded Asfotase alpha can
Millan Orp!\an I?rug correct
begin Designation neurofibromatosis type-
work on 1 skeletal dysplasia
HPP and Q
ERT er:lObla SALP- WT Osx-Nff K sx-Nft K
ALEXION -

- O Osx- (o]
= +
G o
£ }‘_-,._A--’ 2
‘- Lo 2
g asd ahl
G e

Ct.Por. 1.93+062 592+288" 400+19

NIH)

Decreased cortical porosity

* More than half the projects are related to head and neck cancer.

Future Analyses

 Arethere other rare disease areas we should be funding?
 What are the hurdles in advancing rare disease research?
 Has rare disease research helped advance discoveries or treatment of more prevalent diseases?



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2628230/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2628230/

